Molecular study of quinolone resistance mechanisms and clonal relationship of Salmonella enterica clinical isolates.
In the last few years, the number of Salmonella enterica strains resistant to nalidixic acid has steadily increased. In a previous study, the quinolone susceptibility phenotype and genotype of 38 S. enterica clinical isolates (19 S. enterica serovar Typhimurium and 19 S. enterica serovar Enteritidis) were determined. Forty-two percent of the isolates showed nalidixic acid resistance associated with a mutation in gyrA together with putative overexpression of efflux pump(s). In this study, mutations in the quinolone resistance-determining region (QRDR) of parE and the regulators of AcrAB (acrR, marRAB, soxRS and ramR) were analysed. Intracellular accumulation of ciprofloxacin and nalidixic acid was determined. Gene expression of the efflux pump components acrB, tolC, acrF and emrB was also assessed. In addition, an epidemiological study of the isolates by multilocus sequence typing (MLST) and pulsed-field gel electrophoresis (PFGE) was performed. No mutations were detected in parE, whereas two amino acid substitutions were found in two susceptible strains in MarR (I84L) and AcrR (N214T) in one strain each, although both were suggested to be polymorphisms. No changes in the gene expression of acrB, tolC, acrF and emrB were detected between nalidixic-acid-resistant and -susceptible strains. Intracellular accumulation was not useful to reveal differences. Epidemiological analysis showed an important clonal relatedness among the S. Enteritidis isolates, whereas major divergence was seen for S. Typhimurium. Altogether, these results suggest the presence of previously undiscovered drug efflux pump(s) and confirm the high clonality of S. Enteritidis and the genetic divergence of S. Typhimurium.